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(57) H»o6p«t«Htte otwochtc* «. cvoco6*m» 

HpilU6K5ieJ*fctM A^H »«npaMCMM* A*+OpM*- 
pOWHHO* O6caftH0« KOHOHHW B He*T»HUX M 

raaoaux v**8M**d*' Ucamo aaoGpereHMa *b- 
AAeroi noawaiemuj *i>$eKTiiBHOCTto aunpa*- 
neM** Ae4>oPM*PO«»Hno* oficaA«o* 
xoAOHHU. A<i» TToro ■ o8c«a*Y>o *o/?08Hy cny- 
cwrr. itoaOHKy rpy6 c rnApan/iw*ec*oft 
pHMpyiouieft ronoaxofl WD. Ooa8k>t a Tpy6w 
**j*acTb noa paBcwKM A»*ne«w** * npotoa- 
oOA^r era**** nepaw«*tenvie fconotni* rpyf> ft 
flf «AOiib aunpaaAacMoroyMaerica, opuss* na 
«a*AO* ifpowaawnr n«p*MftiacHi*e 

KQi?OHHW c flr oAomi BwnpeenneMoro 



c 



H3o6peT*«w« otmopmtcb « cnocofca*. 

C3AmW* KOflOHH B CK»a*V1H3X HC^rtO* * r*- 
VOBQ* nr>OMMiUAetfHQCTM. ■ OP* 

pa6oT3x no KanmaiUKOMy peMomy ofcaAHWx 
Uenvio «3a6p0TeMHJi **n*erc& nowiw- 

pOBBwHOft ofecaA«Oft KOJtOKHU. 

Ha ifcwr.t *3o6pax6Ha KOMnftMOBca. ony 
menMaa b o6caAHyx> KOrtowny «wte bmcipob- 

/i^HQfO ynaCTKB M COCTORlH»« MS 

rHApaa*w*ae*oro pactuwpHTena » **Ae 
paM*Het*oA AopnMpyiouie* rcmoa** e wiana- 
hqm a"* aanonnftHiiB muntocrhn 
rpa ncnopTHOW WJioMHbi Tpy6 » ManaHOM Aflfl 
c«v»ea ?hma^oc;tw *a Tpy6 npw noflb^MC <omho- 
hobkm us cnoa3K*i*ib»; Ha 4>*< r - 2 " P a6oTa 
MMpyiouiet^ ronooKti a nunpao/ijeMOM 
ysacm; «a <ptir,3 - paapw <|?opf4«py»omeft 

ronOBJCH, 



oCcaAnqA kohokhw ocymecTB/tHioT c/taav«- 

CnycxaiOT k awnpaan«eMQMv ysarrKy 1 
ito^OHHy Tpy6 3 c $opMMpyiome* motto* 2 
noA**>T a wwipHMy Tpy6 3 jichakoctv oca Pa6°" 
huh AaancHi«eM n<npo>OBOA*T nepeH«mcHw© 
K anotiMM tpv6 3 baom» »wnpaBnnaMoroyNacT- 
u a npouecc€ paficwronMicna. npwew paco^ 
M i«a uhwi ripon9*OA*r ciaw*»*o. a na RaxAOvi 
CTaA*iW nppv»3B0A«»T nepenciiieKne nonoM«to* 
rpytS BAOtb awnpaanneworo yiacTKa cmh*y 
anapx now pa Gonbm AaancnviK » ruApaa^w^©- 
ckoA ♦opi-i^Py»o«ieft fOiioaice. 

Cnoco6ocyu4eCTMPioTC/ieAy»ou^M ofipa- 

06c 3am an ^o/iomhb AwanoTpoM 146 mm c 
TO/iUiviMOft ctbhrh 10 mm cm«t* Ma myBwrie 
1200 h. MaTapHafl b6c<»ANort ^c/^OHHw^CTa^h 
rpynn«npoHHocTMfl{ tf* - 650D *rc/cM .c?t - 
- 3800ktc/cm 2 ). UJa6nOHt>M A^aMCTpon \2A 
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mm onpaASAMiiH w«npow>A"MoeTv ft o6caAno* 
kOhohhc na r/»y6v»H^ 1200 m. nony^MA* noe*A* 
K y - w36no»i He npoxo&xr. Uiafwon am*"*t- 
(xom 118 mm npoxOA"*. ttecT**A raOapm 

rtPBT 116 MM. 

YcTdHOftM/iM padA******** cerropoa 4 
4iopMMpyiai!ieA roaOBicn. flnaweTp mx pedA^vi- 
ws*i»*-*or.>*<>H cooiwrerooftan, 8Myrp«nM«- 

My xu«awTpy o6caA«ofl icowjhhu ot A*3M*rpa 

1 16 mm AO AwawcTP* 1M 

OopMwpyKHUa* ronOBica 2. Hacrpoennaa 

H* 33ASHHW H HaKC^Ma^WHWft fit^BMCTp ft pac- 

ujHpeHHOM cocro*wu*. cooTBeTCT«yiouumi MO" 

M*H*flWHOMV fl»8HBTpy oGCJtlUlOa VOAOHHbl. 

ooyacaerca hhx* wwroro yMacnco. 

Onpewna»T yam**. coaAautMbt* cox- 
TopfiMX 4 ttvopM^pyioutefl faro*** na a wyTpft*' 
HW* AWa^Btp OCCOAHO* KO/IQMHU 5; 

P*3,14 -7.1 - 10 - 12Q*2fi800<r. 

tac D - 7,1 cm - nMyrpawM** awm«tp pw«- 
hoho* ynw>TMWte*%Hoft Hamcem ooa cerra- 
paw*; 

L - 10 cm - AflHMB peawwoao* vpaoth*- 
TenwwOM Msxxerw; 

P ~ 120 *rc/c*r - pa&sco w*6trf<HMt)» 
Aav/iBHW **a*OCTm e rwoQW 2. noATimH*- 
A«HHoe TewtwecKOft xapaKtapMCnwoft. 

aae*toe ceicTopaMW coaoaicw 2, no BMyTpeMK*- 
My AfdMCTpy ©Gc«APO* koi»o>4»^C 



38BOO 
1 5T * D w • 



28800 



= 1410nrc/cM 2 t 



Adwe. c6p^cm» A»»rfeNv«e AO Myvw. onr 
cKaiOT icQM^OMOftcy c«|>OpMMpy>ouie« t<xno**o& 
2 hmm cmrtoto ysacTxa 1 « couepuid»QT aro- 

PQfc npOXQA •* COOTftCTCTOeHHO T3**C TpetMM 

6 npcxoA CHway aaep*. 4**cnpy* no mAP*** 1 *- 
seeicOMy MHAHX3TOpy aaca (n*B) occawe na- 
•rpyawv 

rtonyseHHwecceebieMarpyaitiiceeAeHu b 

Tft6>AMM«. 

10 AHanwwpyn oce&we HarpysxH.OTwcsaiQT. 
mo nocna dTopo^o npoxoAa o«* cH*j3vm»*cfe 
no cpaaMewwio c napavn, a noow? 
TpeT^ero npoxooa - Ma 35%. 

Cahako, na^Ha* napaw* npoxoa. mojkho 
15 co3a»**t* •o6*ro*<Hoe A a » / ** M1 ^ R rwftpaa**- 
MeocoO 4*opMMpyiotu<Jft ronoexe u 6o*wuie 120 

Krc/CH^ 3 TO OTpaSAfTCR H3 eeilMHHHC XOHT**- 
THW> « OtcawiK H3fpy3<ar. OflU aoapacryi. 
Otw aa ftoapacTWMcM oceao* narpya** no 
20 fVIB, Menwwi AonycKam,. mto6u ee ae^vwHa 
np^BUCMM 300 KH AonoAMwtenhHC * wcy 
TpyC kootoowx oKymewa «)NnoHoa«» c ^op- 
MMpywwd rOAoaxoft. tax kbk to^HMKaeT 
ort&CHOcrv nopw&a ipy6. 
25 Ecnw oc9vm ftarpysxa np^SnidxacTw r 
aT0« seAtNMHe; Heo&tQAWMO cwajyrr^ votw 
iwKoe aaaiiftHwe jchakoctw a ro/ioa^e 2 a npe- 
A8*a x 07 15% M rtpoAewwex^ npom^^y 
CHMay ftsrepX iep*a c*«fltu« y^cTox. 
30 Otmenite ooaew* «arpyao^ rrpw noaTop- 
hwx npoYOAP* WBOftw 2 coMAere^fcCT^yar o 
tom, STO CMBme o6caAHoa wj^dmhm yctpaMfl- 
fac«. rrpo»OAWMOcn> no npnoMHe »occtafHaft- 

3B <popMy/ia»»ao6poTeM«fl 

o6caaho«i icwownw, ewt^oHanwAtfifc cnycc < au- 
np«aJ*^c«0My ysacncy TpuxcrtopfTHO* tone* 
hu Tpy6 c r»w?aftiiwv4ec<MM pac ujmpmtb/tcm , 



uerpy o6ca B Hoft KOnOHHU. coeTBOWieT «o ^J^^ aM1WB c«ore patuiMPMTC*- «- 

pc, cm,c«» T^roK 1 ^; v ^^e r^pa^c^ „opt^^ 

CO3ABS0H Ha O0C*AHYIO ROnOHHy |tOMTaKTM«« ^ 

w oceab»6 Harpyarn. ^ f * 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgf/cm 2 , c y = 3800 kgtfcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 1 26 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 1 A cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 1 20 kgf/cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
*r.D ln -/-"314120L5~ 

= 1410 kgf/cm 2 , 

where Dj n = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% Oy 

Maintaining a working excess pressure in head 2 equal to 120 kgf/cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf7cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 1 5% o y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that^ with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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